ABSTRACT -Cyclodextrin phases are one of the most interesting geometry selective stationary phase in GC. 'beyare outstanding in their ability to separate isomeric and enantiomeric compounds. Two examples of the separation of cyclic compounds on cyclodextrins are given. The combination of chiral and achiral phases in series coupled columns is a useful tool for complicate separation and identification problems.
INTRODUCTION
During the last few years the interest in analysis of isomeric compounds of complex mixtures (flavours, fragrances, foods, biological and environmental samples) has been steadily growing. But the use of GC stationary phases on the basis of classical interaction forces offers only limited possibilities for the separation of isomeric compounds with similar properties, even if capillary columns with a high efficiency are used. This requires the study of the separation properties and the potential of so-called shape-selective stationary phases. It is not easy to give a proper definition of shape-selective stationary phases. In this paper in a simplified way we assume that by using this type of stationary phases the geometry of the molecules which have to be separated .is the predominant factor f o r the retention and the separation, too. The advantage of shape-selective stationary phases is to achieve a separation of "problematic compoundsn, e.g. isomers or enantiomers (compounds with very similar properties), but the application of these shape-selective stationary phases can be connected with some problems and difficulties:
-The possibility of coelution of separated isomers or enantiomers with other components which frequently occurs in very complex mixtures.
-The peak overlapping well be, nevertheless, shifted to some other point of the chromatogram.
-The lack of retention data available in the literature prevents the use of a retention index concept as an identification tool.
-It is difficult to make a statement about the retention of unknown compounds because of the limited knowledge about the retention mechanism and separation characteristics. According to our experience in the field of hydrocarbon analysis, the retention differences of isomeric cycloheptane derivatives are smaller than those for the corresponding cyclohexane derivatives (ref. 4 ) . Surprisingly, the separation of all 4 enantiomers was the best in the case of 7 membered ring. In the case of 8 membered ring only one isomer (trans) can be separated into the corresponding enantiomers.
USING MULTIDIMENSIONAL GAS CHROMATOGRAPHY
Multidimensional gas chromatography is an efficient method of analysis specially used for very difficult separation problems. The improved resolution can be reached by changing the polarity and/or the temperature (ref. 5).
Multidimensional chromatography was widely used for the enantiospecific analysis of natural product mixtures (ref. [6] [7] [8] . The first column was intended for the preseparation of the complex mixture, whereas the main chiral column was used for the enantio-specific separation of the selected cuts. However, the coupling of achiral high-efficiency separation columns with chiral main columns is not only a useful means for the analysis of complex mixtures, but can also be used for solving difficult separation problems (ref. 9/10), An example is given in Fig. 2 . The isomeric cyclotrideca-1,5,9-trienes are used as model compounds for studying conformative effects. The compounds were available as synthesis mixture (ref. 11/12), A s it shown in a comparison between the two chromatograms, a complete separation of the isomers is only possible by means of multidimensional GC. The outstanding suitability of the cyclodextrin phase for diasteromere and enantiomere analysis makes it possible to separate all compounds included in the mixture and in this way it also enables an exact identification and quantification of the individual components.
